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(54) Communication method and communication system 



(57) In a communication method and a communica- 
tion system applied to a communication network in 
which a plurality of equipments each having a function 
implementing unit having a plurality of functions and a 
communication control unit having communication func- 
tion communicating with each other, a communication 
unit (38) of each equipment stores on a recording 
medium in advance a plurality of pieces of function infor- 
mation related to at least one function held by the corre- 
sponding function unit (39), and inquires function 
information of each of other equipments at the time of 
communication. Therefore, management of various 
equipments and function information of various equip- 
ments in correspondence with each other becomes 
unnecessary, load in processing including communica- 
tion is relieved and functions of respective equipments 
can be controlled efficiently. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention s 

The present invention relates to a communication 
method and a communication system for a communica- 
tion network in which a plurality of equipments allowing 
communication with each other are connected. More 
specifically, the present invention relates to a communi- 
cation method and a communication system in which 
various information including functions of a plurality of 
equipments connected to the communication network 
can be shared by respective equipments. 

Description of the Background Art 

Japanese Patent Laying-Open No. 8-19060 dis- 
closes an AV (Audio Visual) equipment control system 
to which a plurality of AV equipments are connected for 
communication and which allows operation of these 
equipments collectively. In the AV equipment control 
system, when a new AV equipment is connected to the 
system, the new AV equipment transmits a control 
object to a control apparatus controlling each of the AV 
equipments. At this time, the new AV equipment must 
first designate an address of the control apparatus and 
then transmit the control object. Similarly, when the con- 
trol apparatus controls each of the AV equipments con- 
nected to the system, an address or ID (Identification) 
for designating each AV equipment must be known in 
advance. 

When a plurality of AV equipments are to be con- 
trolled, an address designation of "ALL" is allowed, 
which address designation is for controlling all the AV 
equipments connected. 

In the AV equipment control system described in 
the aforementioned laid-open paten application, it is 
necessary for the control apparatus to know in advance 
correspondence between functions of respective AV 
equipments and the addresses or IDs of the AV equip- 
ments, by incorporating a table of correspondence. 
When the number of AV equipments is small, it is easy 
for the control apparatus to know or comprehend the 
addresses. IDs and functions utilizing a table. However, 
when the number of AV equipments is very large or 
when each AV equipment may serve as a control appa- 
ratus as well as a controlled apparatus, it is extremely 
difficult to comprehend all the addresses, IDs and func- 
tions of those AV equipments which may also function 
as control apparatus, by utilizing a table. Further, when 
a control apparatus is newly- added or omitted, the 
address, ID or function of the added or omitted control 
apparatus must be added to or deleted from the table in 
each AV equipment, which results in troublesome table 
management. 

In AV equipment designation using an ID or an 



address, individual AV equipment may be designated, 
or all AV equipments may be designated. Therefore, 
when television image display by an AV equipment 
capable of outputting the television image is desired, a 
packet is individually transmitted to every AV equipment 
inquiring whether it has television image output func- 
tion, and thereafter, a control packet for television image 
output is transmitted again individually to those AV 
equipments which have the television image output 
function. Therefore, the number of packets in transmis- 
sion paths is considerably large, and therefore effi- 
ciency in communication and control is not very high. 

Recently, the number of electrical appliances or 
equipments for home use has been increasing. There- 
fore, a system for controlling all the electrical appliances 
for home use through a communication network has 
been desired. In order to control various electrical appli- 
ances or equipments, a method of managing respective 
addresses of the equipments is necessary. However, 
preparation of a management table is troublesome. Fur- 
ther, in a home network, it is not practical to provide a 
centralized managing equipment. However, when man- 
agement tables are managed in decentralized manner 
by respective equipments, management would be very 
troublesome. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide, in a 
communication network including a plurality of equip- 
ments communicating with each other by transmitting, 
receiving and processing a packet, each of the plurality 
of equipments having a communication unit implement- 
ing communication function and a function unit imple- 
menting at least one function other than the 
communication function, a communication method and 
communication system capable of more efficiently con- 
trolling functions of function units of the equipments 
through communication. 

The above described object of the present invention 
is attained by the communication method for a commu- 
nication network including a plurality of equipments 
communicating with each other by transmitting, receiv- 
ing and processing a packet, each of the plurality of 
equipments having a communication unit for implement- 
ing communication function and a function unit for 
implementing at least one function different from the 
communication function, in which the communication 
unit has a function information storage for storing a plu- 
rality of pieces of function information related to the at 
least one function of the corresponding function unit, 
and the communication method inquires the plurality of 
pieces of function information stored in the function 
information storage of respective ones of the plurality of 
equipments using a packet, in the communication unit of 
any of the plurality of equipments. 

Therefore it is possible for the communication unit 
of each equipment to inquire and confirm the plurality of 
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pieces of function information related to a function of the 
function unit of another equipment. 

Therefore, in the network, the process of manage- 
ment of the equipments and the plurality of pieces of 
function information of the equipments in correspond- s 
ence to each other is unnecessary. Therefore, load in 
processing including communication in the network is 
relieved and therefore, control of functions of the equip- 
ments can be done more efficiently. 

In the above described communication method, a to 
packet stores communication source information for 
uniquely designating that equipment which is a source 
of transmission of the packet, transmission destination 
information for uniquely designating that one of the 
equipments which is a transmission destination of the is 
packet, an instruction information for implementing any 
of at least one function of the function unit or for imple- 
menting communication function, and related informa- 
tion related to the instruction information. The 
communication method includes aspect of receiving an 20 
external request, and at last one of an inquiry packet 
transmission step and an answer packet transmission 
step, the at least one step being performed in the com- 
munication unit 

In the inquiry packet transmission step, a packet 25 
storing an inquiry as to whether a prescribed function 
information is among the plurality of pieces of function 
information as instruction information and related infor- 
mation, is transmitted to each of the plurality of equip- 
ments in response to the received external request. 30 

In the answer packet transmission step, a packet is 
transmitted, in response to reception of the packet 
transmitted in the inquiry packet transmission step, a 
packet storing an answer indicating whether the 
inquired prescribed function information is present in 35 
the function information storage, as instruction informa- 
tion and related information. 

Therefore, it is possible for each equipment by 
transmitting the packet in the inquiry packet transmis- 
sion step and receiving the packet transmitted in the 40 
answer packet transmission step as needed, to confirm 
information designating an equipment obtained as 
transmission source information and function informa- 
tion of that equipment, for each of other equipments. 

Therefore, an equipment can be specified by inquir- 45 
ing its function immediately before control. Therefore, 
preparation of a management table in advance for man- 
aging correspondence between information uniquely 
designating respective ones of the equipments and 
function information of respective equipments is unnec- so 
essary. Further, updating of the table is not necessary 
even when an equipment is added to/omitted from the 
network. Therefore, addition/omission of an equipment 
to and from the network is facilitated. Further, functions 
of function units can be shared by the plurality of equip- ss 
merits through packet, without the necessity of provid- 
ing any special apparatus. 

The communication method may further include a 



transmission step for transmitting a packet storing any 
of the plurality of pieces of information as the transmis- 
sion destination information, a determination step 
receiving the packet transmitted in the transmission 
step for determining whether or not the transmission 
destination information of the received packet matches 
any of the plurality of pieces of function information in 
the function information storage, and a process execut- 
ing step responsive to the result of determination of 
matching in the determination step, for executing a 
process in accordance with the instruction information 
and the related information in the received packet, 
which steps being performed in the communication unit. 

Therefore, it is possible for each equipment to 
transmit a packet storing, as transmission destination 
information, function information belonging to each 
equipment as transmission destination information. 

Therefore, when an equipment transmits a packet 
to all other equipments which have certain function 
information, the number of packets to be transmitted 
can be reduced. Therefore, communication medium can 
be utilized effectively, and efficiency in control of respec- 
tive equipments through communication is improved. 

According to the communication method, the com- 
munication unit further includes an identification infor- 
mation storage storing identification information for 
facilitating recognition of function information corre- 
sponding to respective ones of the plurality of pieces of 
function information and a first output section. The com- 
munication method may further include a step of trans- 
mitting an identification information answer packet for 
transmitting a packet storing, as related information, 
identification information in the identification information 
storage corresponding to the inquired prescribed func- 
tion information, and a first output step receiving the 
packet transmitted in the step of transmitting an identifi- 
cation information answer packet, for outputting and 
reporting content of the received packet to the first out- 
put section. 

Therefore, when there is an answer provided in the 
answer packet transmission step from each equipment, 
in response to an inquiry issued in the inquiry packet 
transmission step, identification information of function 
information of each equipment which provided the 
answer is reported in the first output step, through the 
first output section. 

Therefore, it is possible for the user to confirm the 
reported content through the first output section, and to 
readily recognize the function information belonging to 
the desired equipment. 

In the communication method described above, the 
communication unit further includes a first input section 
for external data input, and the communication method 
may further include a packet generation and transmis- 
sion step for generating and transmitting a packet using 
data input through the first input section in accordance 
with the content reported by the first output section. 

Therefore, when the user inputs data through the 
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first input section based on the function information of a 
desired equipment recognized through the first output 
section, a packet in accordance with the input data con- 
tent is generated and transmitted to the desired equip- 
ment in the packet generation and transmission step. 

Therefore, control related to the desired function 
information of a desired equipment can be readily and 
surely carried out by the user from another equipment in 
the network. 

In the above described communication method, the 
plurality of pieces of information may be adapted to 
include function specifying information for specifying 
each of the aforementioned at least one function imple- 
mented by the function unit, or control object informa- 
tion indicating an object to be controlled by 
implementing the function. 

Therefore, it is possible for each equipment to 
inquire the function specifying information specifying 
function belonging to other equipments or control object 
information indicating the object of control realized by 
the implementation of the function, as needed. 

Therefore, in the network, the process for managing 
respective equipments and the information specifying 
functions of the equipments or control object informa- 
tion in correspondence with each other becomes 
unnecessary Therefore, load in processing including 
communication in the network can be relieved, and effi- 
ciency in controlling functions of respective equipments 
using communication is improved. 

In the above described communication method, the 
communication unit further includes an ability informa- 
tion storage corresponding to respective ones of the 
function specifying information and storing ability infor- 
mation indicating relative ability level of a plurality of 
equipments when a function corresponding to one 
same function specifying information is implemented by 
the plurality of equipments. The communication method 
may further include a first step of selecting an equip- 
ment and a first transmission step, and the answer 
packet transmission step mentioned above may further 
include a step of transmitting an ability information 
answer packet. 

In the step of transmitting ability information answer 
packet, responsive to reception of a packet transmitted 
in the inquiry packet transmission step, a packet is gen- 
erated and transmitted, which packet stores as related 
information, ability information in the ability information 
storage corresponding to the inquired prescribed func- 
tion specifying information. In the first step of selecting 
an equipment, the packet transmitted in the step of 
transmitting ability information answer packet is 
received, and a specific equipment is selected among 
the plurality of equipments based on the ability informa- 
tion in the received packet. In the first transmission step, 
a packet storing information designating the equipment 
selected by the first step of selecting an equipment as 
transmission destination information is transmitted. 

Therefore, it is possible for each equipment to 



select an equipment based on relative ability level of a 
plurality of equipments when the plurality of equipments 
implement one same function, and to transmit a packet 
to the selected equipment. 

s Therefore, it is possible for the user to select an 
equipment having a desired ability level for the desired 
function and to transmit a packet to the selected equip- 
ment to implement the desired function. Therefore, con- 
trol in accordance with the user's request of each 

io equipment is readily carried out. 

In the above described communication method, the 
communication unit further includes a priority storage 
corresponding to respective ones of the plurality of func- 
tion specifying information storing priority information 

is indicating relative priority of a plurality of equipments 
when the plurality of equipments implement a function 
corresponding to one same function specifying informa- 
tion, and the communication method may further 
include a second step of selecting an equipment and a 

20 second transmission step performed in the communica- 
tion unit, and the answer packet transmission step may 
further include a step of transmitting a priority answer 
packet. 

In the step of transmitting the priority answer 

25 packet, responsive to reception of the packet transmit- 
ted in the inquiry packet transmission step, a packet 
storing as related information, priority information in the 
priority storage corresponding to the inquired pre- 
scribed function specifying information is generated and 

30 transmitted. 

In the second step of selecting an equipment, a 
packet transmitted in the step of transmitting the priority 
answer packet is received and a specific equipment 
among a plurality of equipments is selected based on 

35 the priority information in the received packet. In the 
second transmission step, a packet storing information 
designating the equipment selected by the second step 
of selecting an equipment as transmission destination 
information is generated and transmitted. 

40 Therefore, it is possible to select an equipment 
based on priority when a plurality of equipments imple- 
ment one same function, and to transmit a packet to the 
selected equipment. 

Therefore, it is possible for the user to select an 

45 equipment having a desired priority for a desired func- 
tion and to transmit a packet to the selected equipment 
to implement the desired function. Therefore, more flex- 
ible control meeting the user's request is possible. 
In the communication method described above, the 

so communication unit further includes a second output 
section and the communication method may further 
include a state determination step, a busy packet trans- 
mission step and a second output step. 

In the state determination step, a packet is received 

55 and it is determined whether the function unit is in a 
busy state in which a prescribed function is being imple- 
mented and implementation of a function in accordance 
with the instruction information of the received packet is 
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impossible. In the busy packet transmission step, in 
response to determination by the state determining step 
that the function unit is in the busy state, a packet stor- 
ing busy information indicating the busy state as an 
answer in instruction information and related irrforma- 5 
tion, is generated and transmitted as a busy packet. In 
the second output step, the busy packet transmitted in 
the busy packet transmission step is received, and the 
content of the received busy packet is output and 
reported to the second output section. 10 

Therefore, the busy state of the function unit of the 
desired equipment can be reported to the user. 

Therefore, when a packet is transmitted to a 
desired equipment and a function in accordance with 
the instruction information of the packet is not imple- is 
merited, the user can readily know the reason why the 
function is not implemented. Further, wasteful commu- 
nication process such as repeated transmission of a 
packet caused when the desired equipment is in the 
busy state but the busy state is not known can be elimi- 20 
nated. Therefore, load in communication can be 
relieved, and efficiency in control of the function through 
communication can be improved. 

In the above described communication method, the 
communication unit further includes a second input sec- 25 
tion for external data input, and the communication 
method may further includes an interruption packet 
transmission step for generating and transmitting an 
interruption packet using data input through the second 
input section in accordance with the content reported by 30 
the second output section, and a control step respon- 
sive to reception of the interruption packet tor imple- 
menting, by the function unit, the process in accordance 
with the content of the received interruption packet 

The interruption packet stores information desig- 35 
nating an equipment which is a source of a busy packet 
transmission as transmission destination information, 
and a command for interrupting and stopping imple- 
mentation of the prescribed function causing the busy 
state and for starting implementation of a desired func- 40 
tion as instruction information. 

Therefore, when a desired equipment is in the busy 
state, it is possible to interrupt and stop implementation 
of the prescribed function causing the busy state and to 
start implementation of a desired function by using the 45 
interruption packet. 

Therefore, it is possible for the user to implement a 
desired function instead of the function being imple- 
mented at the desired equipment simply by inputting 
data through the second input section as desired, so 
Therefore, control meeting the request of the user is 
possible. 

The communication method may further include a 
busy cancellation determination step for determining 
whether or not the busy state of the function unit is can- 55 
celed. and a busy cancellation packet transmission step 
responsive to determination in the busy cancellation 
determination step that the busy state is canceled, for 



generating and transmitting a packet storing information 
designating the equipment which is the source of busy 
packet transmission as transmission destination infor- 
mation and a command indicating busy cancellation as 
instruction information, which steps are performed in 
the communication unit 

Therefore, it is possible for each equipment to know 
that the busy state of other equipments is canceled 
without the necessity of repeatedly transmitting an 
inquiry packet related to the busy state to other equip- 
ments. 

Therefore, wasteful transmission/reception of pack- 
ets can be avoided and load in communication in each 
equipment can be relieved. Therefore, efficiency in con- 
trol can be improved. 

The above described object of the present invention 
can be attained by a communication system in a com- 
munication network having a plurality of equipments 
communicating with each other by transmitting, receiv- 
ing and processing a packet, each of the plurality of 
equipments having a communication unit implementing 
communication function and a function unit implement- 
ing at least one function different from the communica- 
tion function, the communication unit having a function 
information storage for storing a plurality of pieces of 
function information related to the aforementioned at 
least one function of the corresponding function unit, 
and the communication unit is adapted to inquire a plu- 
rality of pieces of function information stored in the func- 
tion information storage of respective ones of the 
plurality of equipments, by using a packet. 

Therefore, it is possible for the communication unit 
of each equipment to inquire and confirm function infor- 
mation of the function unit of other equipments, as 
needed. 

Therefore, management of the equipments and 
function information of the equipments respectively cor- 
responding to each other is unnecessary in the network. 
Therefore, load in processing including communication 
in the network can be relieved, and efficiency in control- 
ling respective equipments can be improved. 

In the communication system, a packet stores 
transmission source information for uniquely designat- 
ing an equipment which is the source of transmission of 
the packet, transmission destination information for 
uniquely designating an equipment which is a destina- 
tion of transmission of the packet, an instruction infor- 
mation for implementing any of the aforementioned at 
least one function of the function unit or the communica- 
tion function, and related information related to the 
instruction information. The communication system may 
include an inquiry packet transmission section for trans- 
mitting a packet storing an inquiry as to whether a pre- 
scribed function information is present in the plurality of 
pieces of function information as instruction information 
and related information of each of the plurality of equip- 
ments, and an answer packet transmission section 
responsive to reception of the packet transmitted by the 
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inquiry packet transmission section, for transmitting a 
packet storing as instruction information and related 
information, an answer indicating whether or not the 
inquired prescribed function information is present in 
the function information storage. 

Therefore, it is possible for each equipment by 
transmitting a packet using the inquiry packet transmit- 
ting section and receiving a packet transmitted by the 
answer packet transmitting section as needed, to con- 
firm information designating an equipment obtained as 
transmission source information of other equipment and 
the function of the equipment, in correspondence to 
each other. 

Therefore, a table for managing information 
uniquely designating each of the equipments and func- 
tion information of each equipment in correspondence 
to each other is unnecessary. Updating of the table is 
not necessary even when an equipment is added to or 
omitted from the network, and therefore addition or 
omission of an equipment to and from the network is 
facilitated. Further, a plurality of equipments can share a 
plurality of functions of the function units of each other 
without the necessity of providing any special appara- 
tus. 

The communication system mentioned above fur- 
ther includes, in the communication unit, a transmitting 
section, a determination section and a process execut- 
ing section. 

The transmission section transmits a packet storing 
any of the plurality of pieces of function information as 
transmission destination information. 

The determination section receives the packet 
transmitted by the transmission section and determines 
whether or not the transmission destination information 
in the received packet matches any of the plurality of 
pieces of function information in the function information 
storage. 

The process executing section executes a process 
in accordance with the instruction information and 
related information in the received packet, in response 
to the result of determination of matching given by the 
determination section. 

Therefore, it is possible for each equipment to 
transmit/receive a packet storing function information of 
each equipment, as transmission destination informa- 
tion. 

Therefore, when a packet is transmitted by each 
equipment to all other equipments having a certain 
piece of function information, the number of packets to 
be transmitted can be reduced. Therefore, communica- 
tion medium can be utilized effectively, and efficiency in 
controlling various equipments using communication 
can be improved. 

The foregoing and other objects, features, aspects 
and advantages of the present invention will become 
more apparent from the following detailed description of 
the present invention when taken in conjunction with the 
accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows an overall configuration of a communi- 
cation system connecting electrical appliances or 
5 equipments for home use applied to the first to eighth 
embodiments of the present invention. 

Fig. 2 is a hardware block diagram of the electrical 
appliances for home use shown in Fig. 1 . 

Fig. 3 shows a system configuration of a communi- 
10 cation control unit shown in Fig. 2, in accordance with 
the first embodiment of the present invention. 

Figs. 4A to 4E show field configuration of various 
packets in accordance with the first embodiment of the 
present invention. 
is Fig. 5 shows contents of address management sec- 
tion shown in Fig. 3. 

Fig. 6 shows an example of contents of the function 
storage shown in Fig. 3. 

Figs. 7 A to 7C show contents of CONTENTS stor- 
20 age shown in Fig. 3. 

Figs. 8A and 8B show further examples of an 
answer packet shown in Fig. 4E. 

Fig. 9 is a flow chart showing a packet transmission 
process in each of the electrical appliances in accord- 
25 ance with the first embodiment of the present invention. 

Fig. 10 is a flow chart of packet reception process- 
ing for each of the electrical appliances in accordance 
with the first embodiment of the present invention. 

Fig. 1 1 shows a system configuration of the com- 
30 munication control unit of Fig. 2 in accordance with the 
second embodiment of the present invention. 

Fig. 12 is a flow chart of a packet reception 
processing for each of the electrical appliances in 
accordance with the second embodiment of the present 
35 invention. 

Figs. 13A to 13C show two control packets and an 
answer packet in accordance with the second embodi- 
ment of the present invention. 

Fig. 14 shows a system configuration of the com- 
40 munication control unit of Fig. 2 in accordance with the 
third embodiment of the present invention. 

Fig. 15 shows contents of the information identifier 
storage shown in Fig. 14. 

Fig. 16 is a flow chart showing an answer packet 
45 transmission process in response to a packet reception 
in accordance with the third embodiment of the present 
invention. 

Fig. 17 is a flow chart showing a control packet 
transmission process in response to a packet reception 
so in accordance with the third embodiment of the present 
invention. 

Figs. 18A and 18B show examples of an answer 
packet and a control packet transmitted in accordance 
with the flow charts of processing shown in Figs. 16 and 
55 17. 

Fig. 19 shows a system configuration of the com- 
munication control unit of Fig. 2 in accordance with the 
fourth embodiment of the present invention. 




Fig. 20 shows contents in an ability level storage of 
Fig. 19. 

Fig. 21 is a flow chart showing an answer packet 
transmission process in response to a packet reception 
in accordance with the fourth embodiment of the 
present invention. 

Fig. 22 is a flow chart showing a control packet 
transmission process in response to a packet reception 
in accordance with the fourth embodiment of the 
present invention. 

Figs. 23A and 23B show examples of an inquiry 
packet and an answer packet processed in accordance 
with the flow charts of Figs. 21 and 22. 

Fig. 24 shows a system configuration of the com- 
munication control unit of Fig. 2 in accordance with the 
fifth embodiment of the present invention. 

Fig. 25 shows a content of a priority storage shown 
in Fig. 24. 

Fig. 26 is a flow chart showing an answer packet 
transmission process in response to a packet reception 
in accordance with the fifth embodiment of the present 
invention. 

Fig. 27 is a flow chart showing a control packet 
transmission process in response to a packet reception 
in accordance with the fifth embodiment of the present 
invention. 

Figs. 28A and 28B show examples of an inquiry 
packet and an answer packet processed in accordance 
with the flow charts of Figs. 26 and 27. 

Fig. 29 shows system configuration of the commu- 
nication control unit of Fig. 2 in accordance with the 
sixth embodiment of the present invention. 

Fig. 30 shows contents of a busy factor storage 
shown in Fig. 29. 

Fig. 31 is a flow chart of processing in response to 
a control packet reception in accordance with the sixth 
embodiment of the present invention. 

Figs. 32 A and 32B show examples of a control 
packet and an answer packet processed in accordance 
with the flow chart of Fig. 31 . 

Fig. 33 shows system configuration of the commu- 
nication control unit of Fig. 2 in accordance with the sev- 
enth embodiment of the present invention. 

Fig. 34 is a flow chart of processing in response to 
a busy packet reception in accordance with the seventh 
embodiment of the present invention. 

Fig. 35 is a flow chart of processing in response to 
reception of an interruption packet in accordance with 
the seventh embodiment of the present invention. 

Fig. 36 shows an example of an interruption packet 
in accordance with the seventh embodiment of the 
present invention. 

Fig. 37 shows a system configuration of the com- 
munication control unit of Fig. 2 in accordance with the 
eighth embodiment of the present invention. 

Fig. 38 shows a flow chart related to determination 
of busy state cancellation after transmission of a busy 
packet in each of the electrical appliances for home use 
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in accordance with the eighth embodiment of the 
present invention. 

Fig. 39 shows a flow chart of processing in 
response to reception of a busy cancellation packet in 
5 each of the electrical appliances for home use in 
accordance with the eighth embodiment of the present 
invention. 

Rg. 40 shows an example of the busy cancellation 
packet in accordance with the eighth embodiment of the 
io present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

is First to eighth embodiments of the present inven- 
tion will be described in the following. In the first to 
eighth embodiments of the present invention, when a 
plurality of electrical appliances for home use are con- 
nected to each other to allow communication through a 

20 communication network, each of the electrical appli- 
ances are controlled, designated as an object of control, 
using information of a unique function of respective 
ones of the appliances. 

The first to eighth embodiments are described in 

25 accordance with the content of information related to 
the functions used for designating respective ones of 
the appliances as an object of control. Though the 
object of control is described as one of the electrical 
appliances for home use in the first to eighth embodi- 

30 ments. the object is not limited thereto. 

In the first to eighth embodiments, each of the plu- 
rality of electrical appliances connected to a communi- 
cation network is designated as an equipment of the 
object of communication and the object of control, using 

35 an address uniquely specifying itself allotted in 
advance, information and CONTENTS for specifying 
the function which the equipment has uniquely. 

Here, the term CONTENTS refers to the informa- 
tion among various types of information held by each 

40 equipment, that indicates an object to be controlled by 
implementation of the function of each equipment. 

Rg. 1 shows an overall configuration of a communi- 
cation system connecting the electrical appliances in a 
home applied to the first to eighth embodiments of the 

45 present invention. 

The communication system of Fig. 1 includes a 
transmission path 37 capable of transmitting data pack- 
ets, provided in an ordinary home. The transmission 
path 37 is connected to a television (TV) 31 and a VCR 

so (Video Cassette Recorder) 37 in the living room on the 
first floor, a TV 32 and a stereo set 33 in rooms on the 
second floor, and a microwave oven 34 and a refrigera- 
tor 35 in the kitchen, as electrical appliances or equip- 
ments having communication function. 

55 Rg. 2 is a hardware block diagram of each of the 
electrical appliances or equipments of Fig. 1. Referring 
to Fig. 2, each of the electrical appliances or equip- 
ments of Fig. 1 has a communication control unit 38 for 
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communication with other electrical appliances or 
equipments through communication path 37 to control 
other equipments and to be controlled by other equip- 
ments, and a function implementing unit 39 for execut- 
ing the essential function such as image display 5 
function for a TV and cooling function for a refrigerator, 
in association with the communication operation per- 
formed by the communication control unit 38. 

Communication control unit 38 includes a CPU 
(Central Processing Unit) 81, an ROM (Read Only 
Memory) 82, a memory 83, an RAM (Random Access 
Memory) 84 and an l/F (Interface) 85 for controlling 
communication between transmission path 37 and com- 
munication control unit 38 and between function imple- 
menting unit 39 and communication control unit 38. 
Function implementing unit 39 includes a CPU 91. an 
ROM 92, a memory 93, an RAM 94, an l/F 95 for con- 
trolling communication between communication control 
unit 38 and function control unit 39, an input section 96 
externally operated by an operator for receiving as 
inputs various data, an output section 97 for outputting 
various data, and a function section 98 for processing 
the essential function mentioned above. 

(First Embodiment) 

Fig. 3 shows a system configuration of communica- 
tion control unit 38 shown in Fig. 2 in accordance with 
the first embodiment of the present invention. 

Figs. 4A to 4E show field configurations of various 
packets in the first embodiment of the present invention. 
Fig. 4A shows a basic field configuration of a packet. 
Figs. 4B and 4C show inquiry packets, and Figs. 4D and 
4E show answer packets. Referring to Fig. 4A, the 
packet includes a transmission source information A1 
indicating an electrical equipment as a source of trans- 
mission of the packet, transmission destination informa- 
tion A2 indicating an electrical equipment as a 
transmission destination of the packet, a command A3 
and a content A4 related to the command A3. Each of 
the electrical appliances or equipments shown in Fig. 1 
has an address for uniquely specifying itself allotted in 
advance, and in the first embodiment, the address is 
used for designating the transmission source and desti- 
nation of the packet. 

The packet of Fig. 4B stores a command for inquir- 
ing the function of the electrical equipment and specific 
content of inquiry, as command A3 and content A4. The 
packet shown in Fig. 4C stores a command inquiring 
CONTENTS data of the electrical equipment and spe- 
cific content of the inquiry as command A3 and content 
A4. The data packet shown in Fig. 4D stores a com- 
mand controlling function implementing unit 98 of the 
electrical equipment and specific content of control, as 
command A3 and content A4. The packet shown in Fig. 
4E stores a command indicating that the packet is an 
answer packet, and specific content of the answer as 
command A3 and content A4. 



Referring to Fig. 3, communication control unit 38 
includes a network l/F (hereinafter simply referred to as 
l/F) 1 for controlling communication between communi- 
cation control unit 38 and transmission path 37 in rela- 
tion to l/F 85; a transmission buffer 2 for temporarily 
storing a packet to be transmitted to other electrical 
equipment connected to transmission path 37; a recep- 
tion buffer 3 for temporarily storing a packet received 
from other electrical equipment connected to transmis- 
sion path 37; a packet analysis section 4 for analyzing a 
received packet in reception buffer 3; an address analy- 
sis section 5 for comparing transmission destination 
information of the received packet obtained by the anal- 
ysis at packet analysis section 4 with self address 71 in 
address management section 7 which will be described 
later; a command analysis section 6 for analyzing a 
command in the received packet obtained by the analy- 
sis of the received packet; an address management 
section 7; an answer packet generating section 8; a 
function retrieval section 9; a function storage 10; a 
CONTENTS retrieval section 11 ; a CONTENTS storage 
12; a control packet generating section 13; and a packet 
generating section 14. 

Transmission buffer 2, reception buffer 3, address 
management section 7, function storage 10 and CON- 
TENTS storage 1 2 are provided as regions for storing 
data on ROM 82. RAM 84 and memory 83 of Fig. 2. 
Other sections shown in Fig. 3 are stored in advance in 
ROM 82 as programs and executed under the control of 
CPU 81 , or after the contents of ROM 82 are developed 
in RAM 84, executed under the control of CPU 81 . 

Rg. 5 shows contents of address management sec- 
tion 7 shown in Fig. 3. Address management section 7 
includes a self address 71 allotted in advance for 
uniquely specifying the electrical equipment itself, a 
transmission source address 72 which is transmission 
source information A1 of the received packet, and an 
address table 73. 

One or more transmission source addresses 72 are 
stored, and addresses 72 are stored in accordance with 
the order of reception of packets, respectively. In 
address table 73, addresses 73 B corresponding to 
respective ones of electrical equipments 73A connected 
to transmission path 37 of Fig. 1 are stored. Addresses 
73B correspond to self addresses 71 of respective elec- 
trical equipments. 

Fig. 6 shows an example of contents in function 
storage 10 of Fig. 3. Figs. 7A to 7C show examples of 
contents of CONTENTS storage 12 shown in Fig. 3. Fig. 
8A and 8B show further examples of an answer packet 
shown in Rg. 4E. 

In function storage 10, unique function of an electri- 
cal equipment, that is, the function performed by the 
function unit 98 is stored in the form of information, in 
advance. Fig. 6 shows contents of function storage 10 
when the electrical equipment is a videotape recorder 
with a camera having display function. In this case, in 
function storage 10, one or more functions B1 and 
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detailed information B2 related to respective functions 
B1 are stored. For example, when the equipment has 
liquid crystal display function, information indicating 
"LCD (Liquid Crystal Display)" is stored as detailed 
information B2 corresponding to the video output tunc- 5 
tion shown in Fig. 6. 

Function retrieval section 9 retrieves function infor- 
mation stored in function storage 10, in accordance with 
the content of the received packet. 

In CONTENTS storage 12. CONTENTS data held 10 
by the electrical equipment is stored in advance. When 
the electrical equipment is a VCR, a genre C1 and a title 
C2 indicating the recorded content are stored in corre- 
spondence to each other in the example shown in Fig. 
7A, and time C3 of recording and operation history C4 is 
indicating the channel of the TV designated for record- 
ing are stored in correspondence to each other in the 
example shown in Fig. 7B. 

Other than the AV equipments, CONTENTS data of 
an equipment such as refrigerator 35 is input by user's 20 
manual input or by reading a bar code attached to food, 
for example. Fig. 7C shows an example of CONTENTS 
storage 12 of refrigerator 35. In the example of Fig. 7C, 
name of food C5 and the data C6 when the food is input 
to the refrigerator are stored in correspondence to each 25 
other. 

CONTENTS retrieval section 11 retrieves CON- 
TENTS data in CONTENTS storage 12 based on the 
content of the received packet. 

Answer packet generating section 8 generates an 30 
answer packet shown in Fig. 4E based on self address 
71 stored in address management section 7, transmis- 
sion source address 72, function information obtained 
by retrieval by function retrieval section 9 and CON- 
TENTS data obtained by retrieval by CONTENTS 35 
retrieval section 1 1 , and stores the packet in transmis- 
sion buffer 2. 

Control packet generating section 13 generates a 
control packet shown in Fig. 4D for controlling a desired 
electric equipment, and stores the generated packet in 40 
transmission buffer 2. 

Packet generating section 14 generates an inquiry 
packet or a control packet such as shown in Fig. 4B or 
4C in accordance with the content of instruction applied 
from function implementing unit 39 through l/F 95, and 45 
stores the generated packet in transmission buffer 2. 

Fig. 9 is a flow chart showing a packet transmission 
process in the electronic appliances for home use in 
accordance with the first embodiment of the present 
invention. When a packet is transmitted, first, a user so 
operates input section 96 to input a request and, in 
response, CPU 91 applies the input request to commu- 
nication control unit 38 through l/F 95. 

When the request is received (TO), packet generat- 
ing section 14 of communication control unit 38 gener- ss 
ates a packet having such a field configuration as 
shown in Fig. 4A based on the content of request, and 
stores the generated packet in transmission buffer 2 



(T1). 

l/F 1 transmits the packet stored in transmission 
buffer 2 through transmission path 37. 

Fig. 10 is a flow chart showing packet reception 
process at each electrical equipment in accordance 
with the first embodiment of the present invention. 

When the packet having such a field configuration 
as shown in Fig. 4A is received through t/F 1 at each 
electrical equipment, the received packet is stored in 
reception buffer 3. 

Thereafter, packet analysis section 4 determines 
whether or not the packet is a valid packet or not based 
on header information, not shown, of the received 
packet in reception buffer 3 (S1). When it is determined 
that the packet is not a valid packet, the series of 
processing is completed. When it is determined to be a 
valid packet, address analysis section 5 compares the 
transmission destination address indicated by transmis- 
sion destination information A2 of the received packet 
with self address 71 in address management section 7 
and determines whether the received packet is 
addressed to itself. When the addresses match, it 
means that the received packet is addressed to the 
equipment itself, and therefore the transmission source 
address indicated by transmission source information 
A1 of the received packet is stored as transmission 
source address 72 in address management section 7 
(S2). When the addresses do not match, the processing 
is completed. 

Thereafter, command analysis section determines 
whether command A3 of the received packet is a func- 
tion inquiry command or not (S3). 

When it is determined that command A3 is a func- 
tion inquiry command, function retrieval section 9 
retrieves a plurality of functions B1 in function storage 
10 based on the content A4 of the received packet, and 
when a function B1 which corresponds to the inquired 
function is stored in storage 10, control is passed to 
answer packet generating section 8 (S4). 

When it is determined that command A3 of the 
received packet is not a function inquiry command (NO 
in S3), command analysis section 6 determines 
whether command A3 is a CONTENTS inquiry com- 
mand or not (S5). 

When it is determined that command A3 is a CON- 
TENTS inquiry command (YES in S5), CONTENTS 
retrieval section 1 1 retrieves CONTENTS data in CON- 
TENTS storage 12 based on the content A4 of the 
received packet. As a result of retrieval, if CONTENTS 
data which corresponds to the inquired content is found 
stored in storage 12, the control is passed to answer 
packet generating section 8. 

Meanwhile, when it is determined that command A3 
is not a CONTENTS inquiry command (NO in S5), the 
command is applied to l/F 95 of function implementing 
unit 39. and executed under the control of CPU 91 (S8). 

Meanwhile, answer packet generating section 8 
generates an answer packet shown in Fig. 4E having 
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self address 71 and transmission source address 72 in 
address management section 7 as transmission source 
information A1 and transmission destination information 
A2, command A3 as a command indicating that it is an 
answer to an inquiry, content A4 as specific content of 
answer to the inquiry, and stores the generated packet 
in transmission buffer 2 (S9). 

Thereafter, l/F 1 transmits the answer packet stored 
in transmission buffer 2 to transmission path 37. 

Here, answer packet generating section 8 gener- 
ates the answer packet shown in Fig. 8A when the 
received packet is the function inquiry packet such as 
shown in Fig. 4B. and generates an answer packet of 
Fig. 8B if the received packet is a CONTENTS data 
inquiry packet such as shown in Fig. 4C. 

In the answer packet shown in Fig. 8A, detailed 
information B2 corresponding to the function B1 shown 
in Fig. 5 which corresponds to the content inquired as 
content A4 is stored. In the answer packet shown in Fig. 
8B, time C3 and operation history C4 of Fig. 7B which 
correspond to the content inquired as content A4 are 
stored. 

When the answer packet is received by each of the 
electrical equipments, the received packet is subjected 
to process steps S1 to S8 shown in Fig. 10, applied to 
function implementing unit 39 from command analysis 
section 6, and the content of the packet is displayed at 
output section 97. Therefore, the user can recognize the 
ID. or address, function and information of CONTENTS 
of each of the electrical equipments by the display. 

When the inquired function or CONTENTS data is 
not obtained as a result of retrieval by function retrieval 
section 9 or CONTENTS retrieval section 11, the 
received packet may be discarded, or an answer packet 
such as shown in Fig. 4E storing content A4 indicating 
that the inquired function or CONTENTS is absent, may 
be transmitted. 

In the first embodiment each of the electrical 
equipments retrieves information related to the function 
of itself or CONTENTS data stored in itself, and trans- 
mits the result of retrieval in the form of an answer 
packet storing an address specifying the equipment 
itself, in response to an external inquiry. Therefore, 
when a function of the electrical equipment or other 
electrical equipments in the network is to be used, the 
address of an electrical equipment having the object 
function or CONTENTS to be controlled can be readily 
obtained. Therefore, in the network, a table storing 
addresses of respective electrical equipments and infor- 
mation related to functions of respective electrical 
equipments in correspondence to each other is unnec- 
essary. 

Further, in the network, functions of respective 
electrical equipments can be shared on the network 
without the necessity of using a special control appara- 
tus such as a central control unit. Further, function infor- 
mation or CONTENTS data is inquired as needed, and 
therefore updating of the table at the time of addition or 
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omission of an electrical equipment to and from the net- 
work is not necessary. 

(Second Embodiment) 

5 

Fig. 1 1 shows a system configuration of communi- 
cation control unit 38 shown in Fig. 2 in accordance with 
the second embodiment of the present invention. The 
configuration of Fig. 1 1 is different from that of Fig. 3 in 

io that address analysis section 5, function retrieval sec- 
tion 9 and CONTENTS retrieval section 1 1 of Fig. 3 are 
replaced by address analysis section 5a. function 
retrieval section 9a and CONTENTS retrieval section 
11a as shown in Fig. 11, so that retrieval of function 

15 information and retrieval of CONTENTS data are per- 
formed immediately after address analysis of the 
received packet. Other portions of Fig. 1 1 are common 
to Fig. 3, and therefore description thereof is not 
repeated. 

20 Fig. 12 is a flow chart of packet reception process- 
ing at each of the electrical equipments in accordance 
with the second embodiment of the present invention. 
Figs. 13A to 13C show control packets and an answer 
packet in accordance with the second embodiment of 

25 the present invention. The control packet shown in Fig. 
13A stores an address of VCR 36 of Fig. 1 as transmis- 
sion source information A1 . information of the content 
"equipment having video display function" as transmis- 
sion destination information A2, "a command for dis- 

30 playing image" as command A3, and image data to be 
displayed in connection with command A3 as content 
A4. The control packet shown in Fig. 13B stores an 
address of VCR 36 of Fig. 1 as transmission source 
information A1 , information of the content "equipment 

35 having a movie title" as transmission destination infor- 
mation A2. and "a command for transmitting a movie 
title" as command A3. The answer packet shown in Rg. 
13C stores an address of TV 31 of Fig. 1 as transmis- 
sion source information A1 , an address of VCR 36 as 

40 transmission destination information A2, an answer 
command as command A3, and result of execution of 
the received command as content A4. The answer 
packet of Fig. 13C is a packet for transmitting result of 
execution of command A3 in the control packet of Fig. 

45 13AorFig. 13B. 

First, in accordance with the flow chart shown in 
Fig. 9, the control packet shown in Rg. 13A is generated 
from VCR 36 of Fig. 1 and transmitted to all other elec- 
trical equipments through transmission path 37. 

so At each equipment, the control packet of Fig. 1 3A is 
received through l/F 1 and stored in reception buffer 3. 

Packet analysis section 4 determines whether the 
received packet is a valid packet or not based on header 
information of the received packet (S11). If it is not a 

55 valid packet, the series of processings is completed. 
When it is a valid packet, address analysis section 5a 
determines whether transmission destination informa- 
tion A2 of the received packet matches the self address 
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71 of address management section 7. When the 
addresses match, the transmission source information 
A1 of the received packet is stored as transmission 
source address 72 in address management section 7 
(S15), and command A3 is analyzed and executed 
(S17, S18). 

Meanwhile, when transmission destination informa- 
tion A2 does not match self address 71 , address analy- 
sis section 5a determines whether transmission 
destination information A2 is indicated by function infor- 
mation or not (S13). When transmission destination 
information A2 is indicated by using the function infor- 
mation, function retrieval section 9a determines 
whether the function information indicated by transmis- 
sion destination information A2 matches with any of the 
information stored in function storage 10. If the informa- 
tion matches, command A3 is analyzed and executed 
(S17, S18). If not, the series of processings is com- 
pleted. 

When transmission destination information A2 is 
not indicated by the function information, CONTENTS 
retrieval section 11a determines whether the informa- 
tion indicated by transmission destination information 
A2 matches any of the information related to the CON- 
TENTS in CONTENTS storage 12 (S16). When the 
information matches, command A3 is analyzed and 
executed (S1 7, S18). If not, the series of processings is 
completed. 

Analysis and execution of the command shown in 
Fig. 12 will be described. When the received packet is 
the control packet shown in Fig. 13A, for example, com- 
mand A3 for image display is executed in "equipment 
having video display function" indicated by transmission 
destination information A2, that is, TVs 31 and 32 
shown in Fig. 1 having the video display function, and 
image data of content A4 is given on a display of func- 
tion unit 98, for example. At this time, the answer packet 
shown in Fig. 13C may be generated by answer packet 
generating section 8 to transmit the result of execution 
of command A3 of the received packet. 

When the received packet is the control packet 
shown in Fig. 13B, for example, command A3 for trans- 
mitting a movie title is executed in "equipment having a 
movie title" indicated by transmission destination infor- 
mation A2, that is, VCR 36 of Fig. 1 having a movie title 
as CONTENTS data. At this time, the answer packet of 
Fig. 13C storing a movie title in CONTENTS storage 12 
as content A4 may be generated and transmitted by 
answer packet generating section 8. 

When the equipment which has received the packet 
does not correspond to the equipment designated by 
transmission designation information A2 of the received 
packet, the received packet may be discarded. Alterna- 
tively, an answer packet storing information that the 
inquired function or CONTENTS data is absent may be 
transmitted. 

In this manner, in the second embodiment, retrieval 
of a function or CONTENTS is possible at the time of 



analysis of transmission destination information A2 of 
the received packet. Therefore, it is possible to collec- 
tively designate as object equipments for executing 
command A3, all the electrical equipments having a cer- 

5 tain function information or CONTENTS data such as 
"all equipments capable of video output" or "all equip- 
ments having movie title of for example. 

Tnerefore, when all the equipments that have a cer- 
tain function information or CONTENTS data are to be 

io controlled, the number of control packets to be transmit- 
ted can be reduced, and communication medium such 
as transmission path 37 can effectively be utilized. 

(Third Embodiment) 

15 

Fig. 14 shows system configuration of communica- 
tion control unit 38 of Fig. 2 in accordance with the third 
embodiment. The system configuration of Fig. 14 differs 
from that of Fig. 1 1 in that answer packet generating 

20 section 8 of Fig. 1 1 is replaced by answer packet gener- 
ating section 8a, and that an input section 15, an output 
section 16 and an information identifier storage 17 are 
added. Except these points, the configuration is the 
same as that of Fig. 11, and description thereof is not 

25 repeated. 

Information identifier storage 17 stores in advance 
identifier which can be recognized by the user, such as 
a character or a numeral for identifying respective ones 
of the function information and CONTENTS data stored 

30 in function storage 10 and CONTENTS storage 12. 
Answer packet generating section 8a stores as content 
A4, an information identifier in information identifier stor- 
age 17 corresponding to the retrieved function informa- 
tion or CONTENTS data in an answer packet, when the 

35 answer packet is generated. 

The information identifier may be set in information 
identifier storage 17 by manual input, or by automati- 
cally generating and inputting the identifier from part of 
the function information and CONTENTS data in func- 

40 tion storage 10 and CONTENTS storage 12. 

Input section 15 is for external data input operated 
by the user, such as a keyboard. Output section 1 6 is for 
external data output, such as a display. 

Fig. 15 shows contents of information identifier stor- 

45 age 17 shown in Fig. 14. Fig. 15 shows an example of 
information identifier storage 17 of TV 31 shown in Fig. 
1. In the example shown in Fig. 15, the video output 
function of TV 31 corresponds to information identifier 
1 7A that "TV screen placed in the living room." 

so Fig. 1 6 is a flow chart of an answer packet transmis- 
sion in response to a packet reception in accordance 
with the third embodiment of the present invention. Fig. 
1 7 is a flow chart of a control packet transmission proc- 
ess in response to a packet reception in accordance 

55 with the third embodiment of the present invention. 

Figs. 18A and 18B show examples of an answer 
packet and a control packet transmitted in accordance 
with the flow charts of Figs. 16 and 1 7. 
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First, assume that VCR 36 generates and transmits 
an inquiry packet of Fig. 4B to each of the electrical 
equipments in the system, as in the first embodiment. At 
this time, each equipment receives and processes the 
inquiry packet in accordance with the flow chart of Fig. 5 
16. 

The processes of steps S19 to S25 of Fig. 16 are 
the same as those of steps S1 to S8 of Fig. 10. and 
therefore description is not repeated. 

Each equipment generates an answer packet of 10 
Fig. 18A at answer packet generating section 8a. when 
the received inquiry packet is addressed to itself and a 
function information indicated by content A4 of the 
inquiry packet is in the function storage 10 (S26). 
Answer packet generating section 8a reads information 15 
identifier 1 7A corresponding to the function information 
obtained from function storage 10, from information 
identifier storage 17, and stores the read identifier as 
content A4 in the answer packet. In this manner, the 
answer packet of Fig. 1 8A is generated and transmitted 20 
through transmission buffer 2 (S27). 

In this case, the answer packet of Fig. 18A storing 
information identifier 1 7A in the similar manner is also 
transmitted from each of the equipments other than TV 
31 that has the function information or CONTENTS data 25 
matching the inquired content A4. Therefore, VCR 36 
receives answer packets from a plurality of equipments. 

Referring to Fig. 17, information identifier A is 
extracted by packet analysis section 4 from each of the 
received answer packets, and the extracted identifier is 30 
displayed on output section 16, in VCR 36 (S28, S29). 
The user selects a desired information identifier 17A 
among the plurality of information identifiers 1 7A dis- 
played on output section 16, by using input section 15. 
Control packet generating section 13 generates a con- 35 
trol packet of Fig. 18B addressed to the equipment 
which has the selected information identifier 17A, and 
transmits the control packet through transmission buffer 
2 (S30, S31). 

Control packet generating section 13 reads, based ao 
on the selected identifier 17A, an address 73B of a cor- 
responding equipment 73A from address table 73 in 
address management section 7. Based on the read 
address, the self address 71 and a control command 
input by the user through input section 15, a control 45 
packet of Fig. 18B is generated. 

In the equipment which received the control packet 
transmitted from VCR 36, a process in accordance with 
command A3 of the received control packet is executed 
in accordance with the flow chart of Fig. 1 6. so 

In accordance with the third embodiment, when 
there are answers from a plurality of equipments to the 
inquiry, it is possible for the user to select a desired 
equipment to be controlled, by presenting information 
identifiers 1 7A of the plurality of equipments which pro- ss 
vided the answers. 



(Fourth Embodiment) 

Fig. 19 shows system configuration of communica- 
tion control unit 38 shown in Fig. 2 in accordance with 
the fourth embodiment of the present invention. 

The system configuration of Fig. 19 differs from that 
of Fig. 14 in that an answer packet generating section 
8b is provided in place of answer packet generating sec- 
tion 8a, a control packet generating section 13a and an 
equipment selecting section 18 are provided in place of 
control packet generating section 13, input section 15 
and output section 16, and an ability level storage 19 is 
provided in place of information identifier storage 17. 
Except these points, the configuration of Fig. 19 is the 
same as that of Fig. 14, and description thereof is not 
repeated. 

Fig. 20 shows the content of ability level storage 19 
shown in Fig. 19. Ability level storage 19 stores ability 
level information 1 9B indicating, by numerical value, for 
example, how much ability the corresponding equip- 
ment has for implementing respective ones of functions 
19A. When one or more equipments have the same 
function, ability level information 19b represents relative 
ability level of the equipments when the function is 
implemented by respective equipments. 

Answer packet generating section 8b generates an 
answer packet storing as content A4 the ability level 
information 19B in ability level storage 19. At this time, 
the ability level information stored in the answer packet 
is determined based on the result of retrieval at function 
retrieval section 9a. 

Function selecting section 18 has a selection refer- 
ence storage 181 and it compares ability level informa- 
tion 19b of the received packet with a selection 
reference level stored in advance in storage 181 and 
selects the equipment as the control packet transmis- 
sion destination, based on the result of comparison. 

Control packet generating section 13a generates a 
control packet for controlling the equipment selected by 
equipment selecting section 18. 

Ability level information 19B in ability level storage 
19 may be set by manual input, may be set fixedly 
equipment by equipment in advance, or may be set 
when an equipment is connected to the network, and 
the level, for video output function, for example, may be 
"5" for a large sized TV and "1 " for a small portable TV 

Fig. 21 is a flow chart of an answer packet transmis- 
sion in response to a packet reception in accordance 
with the fourth embodiment of the present invention. 
Fig. 22 is a flow chart of a control packet transmission 
process in response to a packet reception in accord- 
ance with the fourth embodiment of the present inven- 
tion. 

Figs. 23A and 23B show examples of an inquiry 
packet and an answer packet processed in accordance 
with the flow chart of Figs. 21 and 22. 

First, assume that VCR 36 generates and transmits 
an inquiry packet of Fig. 23A to each equipment in the 
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system inquiring ^whether the equipment has video out- 
put function". 

At this time, each equipment receives and proc- 
esses the inquiry packet in accordance with the flow 
chart of Fig. 21 . The content of processing of steps S32 s 
to S38 of Fig. 21 are the same as those of steps S1 to 
S8 of Fig. 10. Therefore, description is not repeated. 

Each equipment generates an answer packet of 
Fig. 23B at answer packet generating section 8b when 
the received inquiry packet is addressed to it and func- 
tion information indicated by content A4 in the inquiry 
packet is in function information storage 10. 

First, answer packet generating section 8b gener- 
ates the answer packet of Fig. 23B storing self address 
71 in address management section 7, transmission 
source address 72, and ability level information 19B cor- 
responding to the inquired function 19A in ability level 
storage 19 as transmission source information A1, 
transmission destination information A2 and content A4, 
respectively (S39). The generated answer packet is 
transmitted through transmission buffer 2 (S40). 

In VCR 36, as it transmitted the inquiry packet of 
Fig. 23A, it receives answer packet of Fig. 23 B. Refer- 
ring to Fig. 22, in packet analysis section 4, ability level 
information 19B is extracted from the received answer 
packet and the extracted information is applied to equip- 
ment selecting section 18 (S41). 

In equipment selecting section 18, based on the 
applied ability level information 19B and selection refer- 
ence of selection reference storage 181 , whether or not 
the equipment of the answer packet transmission 
source is to be selected as the object equipment of con- 
trol. When a plurality of answer packets are received 
and a plurality of pieces of ability level information 19B 
are obtained, for example, an equipment having the 
highest level of video output function is selected as the 
object of control, provided that the selection reference is 
set to select an equipment of highest ability level (S42). 

Selecting section 18 designates which equipment 
corresponding to which answer packet received at what 
order is selected. Accordingly, control packet generating 
section 13a reads the corresponding transmission 
source address 72 and self address 71 to that answer 
packet which is designated by address management 
section 7, and generates a control packet of Fig. 4D 
using these read addresses and a control command 
which has been set or applied in advance (S43). 

The generated control packet is stored in transmis- 
sion buffer 2, and thereafter transmitted through t/F 1 
(S44). Therefore, in the selected equipment the control 
packet is received, and process in accordance with the 
content of the received packet is performed. 

In the fourth embodiment, based on the ability level 
information 19B in the answer packet, an equipment 
suitable for realizing the inquired function is automati- 
cally selected. 



(Fifth Embodiment) 

Fig. 24 shows system configuration of communica- 
tion control unit 38 of Fig. 2 in accordance with the fifth 
embodiment of the present invention. 

The system configuration of Fig. 24 is different from 
that of Fig. 19 in that an answer packet generating sec- 
tion 8c, a control packet generating section 13b and an 
equipment selecting section 18a are provided in place 
of answer packet generating section 8b, control packet 
generating section 13a and equipment selecting section 

18. and that a priority setting section 20 and a priority 
storage 21 are provided in place of ability level storage 

1 9. Other portions of Fig. 24 are the same as those of 
Fig. 19, and description thereof is not repeated. 

In the present embodiment, priority of equipment 
executing a function is set in advance in priority setting 
section 20 and stored in priority storage 21 , function by 
function. In answer packet generating section 8c, an 
answer packet storing priority information in priority 
storage 21 is generated. 

Fig. 25 shows contents of priority storage 21 of Fig. 
24. Referring to Fig. 25, in priority storage 21 , priority 
information 21 B is stored indicating, in numerical value, 
for example, priority of implementation of each equip- 
ment for respective functions 21 A. 

In each equipment, priority information of video out- 
put function, for example, is set by priority setting sec- 
tion 20 in advance, such that TV 31 placed in the living 
room shown in Fig. 1 has the priority of T and TV 32 
placed in a room in the second floor has the priority of 
"2". In this manner, for each function of the equipments, 
priority information 21 B of implementing the function is 
set equipment by equipment and stored in priority stor- 
age 21. The priority may be determined arbitrarily by 
manual input, or it may be determined in accordance 
with the installed place of the equipment. 

In the fourth embodiment described above, the abil- 
ity level information represents ability of each equip- 
ment to implement a function. The priority of the present 
invention is different. The priority indicates the equip- 
ment which is used with priority when the function is to 
be implemented. Therefore, both ability level informa- 
tion and priority information may be provided and ability 
level information and priority information may be used 
appropriately in accordance with the operation per- 
formed by implementation of a function or in accord- 
ance with the state or time of use. 

Answer packet generating section 8c generates an 
answer packet storing as content A4, priority informa- 
tion 21 B of priority storage 21. At this time t the stored 
priority information 21 B is determined based on the 
result of retrieval by function retrieval section 9a. 

Equipment selecting section 18a has selection ref- 
erence storage 182. and compares priority information 
21 B of the received packet with the selection reference 
level stored in advance in storage 182. Based on the 
result of comparison, the selecting section 18a selects 



15 



20 



25 



30 



35 



40 



45 



50 



13 



25 EP 0 853 401 A2 26 



an equipment of control packet transmission destina- 
tion, and applies the result of selection to control packet 
generating section 13b. 

Control packet generating section 13b generates a 
control packet for controlling the equipment selected 
based on the applied result of selection. 

Fig. 26 is a flow chart of an answer packet transmis- 
sion in response to a packet reception in accordance 
with the fifth embodiment of the present invention. 

Fig. 27 is a flow chart of a control packet transmis- 
sion process in response to a packet reception in 
accordance with the fifth embodiment of the present 
invention. 

Figs. 28A and 28B show examples of an inquiry 
packet and an answer packet processed in accordance 
with the process flow chart of Figs. 26 and 27. 

Assume that VCR 36 generates and transmits an 
inquiry packet of Fig. 28A to each of the equipments in 
the system, the packet storing, as content A4, "whether 
the equipment has video output function". 

At this time, each equipment processes the inquiry 
packet of 28A in accordance with the flow chart of Fig. 
26. The processes in steps S45 to S51 of Fig. 26 are the 
same as those of steps Si to S8 of Fig. 10. Therefore, 
description thereof is not repeated. 

In each equipment, answer packet generating sec- 
tion 8c generates an answer packet of Fig. 28B in the 
following manner, when the received inquiry packet is 
addressed to it and function information indicated by 
content A4 in the inquiry packet is present in the func- 
tion storage 10. 

First, answer packet generating section 8c gener- 
ates an answer packet of Fig. 28B storing self address 
71 in address management section 7, transmission 
source address 72 and priority information 21 B corre- 
sponding to the inquired function 21 A in priority storage 
21 as transmission source information A1, transmission 
destination information A2 and content A4, respectively 
(S52). The generated answer packet is transmitted 
through transmission buffer 2 (S53). 

Referring to Fig. 27, in packet analysis section 4 of 
VCR 36, priority information 21 B is extracted from each 
of the successively received answer packets of Fig. 
28B, and the extracted information is applied to equip- 
ment selecting section 18a (S54). 

In equipment selecting section 18a, based on the 
applied priority information 21 B and the selection refer- 
ence in selection reference storage 182 such as for 
selecting an equipment having highest priority, an 
equipment which is to be the object of control is 
selected, and the result of selection is applied to control 
packet generating section 13b (S55). Control packet 
generating section 1 3b transmits a control packet of Fig. 
4D, for example, by reading corresponding transmission 
source address 72 from address management section 7 
and using predetermined control command, read trans- 
mission source address 72 and so on based on the 
result of selection, and stores the packet in transmission 



buffer 2 (S56). 

The control packet stored in transmission buffer 2 is 
transmitted through l/F 1 (S57). Therefore, in the equip- 
ment selected by priority information 21 B, the control 

s packet is received, and process in accordance with the 
content of the received control packet is performed. 

In the present embodiment, it is assumed that each 
equipment has priority information 21 B. However, any 
one of the equipments in the network may have priority 

10 information 21 B of all the equipments and priority may 
be inquired of that equipment. Alternatively, each equip- 
ment may have priority information 21 B of all the equip- 
ments. 

In this manner, in accordance with the fifth embodi- 

is ment, by setting priority of equipments implementing a 
function in advance in a suitable manner function by 
function, an equipment to be the object of control can be 
selected automatically in accordance with the priority 
information 21B. 

20 Therefore, it is readily possible for the user to select 
a most appropriate equipment to implement a desired 
function as an object of control. 

In the third to fifth embodiments above, a process 
when there are answers from a plurality of equipments 

25 to an inquiry of function information or CONTENTS data 
from an equipment has been described. In the third 
embodiment, a method is described in which inquiry is 
made of an user through an output section for this proc- 
ess and the user selects the equipment to be controlled. 

30 In the forth and fifth embodiments, methods are 
described in which the equipment to be controlled is 
selected by the equipment selection section, without 
inquiring of the user. In the fourth embodiment, selec- 
tion is performed utilizing ability level information, while 

35 in the fifth embodiment, an equipment is selected utiliz- 
ing priority information which has higher degree of free- 
dom in setting, rather than ability level information. 

(Sixth Embodiment) 

40 

Fig. 29 shows system configuration of communica- 
tion control unit 38 of Fig. 2 in accordance with the sixth 
embodiment of the present invention. 

The system configuration of Fig. 29 is different from 

45 that of Fig. 24 in that an answer packet generating sec- 
tion 8d is provided in place of answer packet generating 
section 8c, and that a busy state determining section 
22, a busy factor storage 23 and a busy packet generat- 
ing section 24 are provided in place of priority storage 

so 21, priority setting section 20, equipment selecting sec- 
tion 18a and control packet generating section 13b. 
Other portions of Fig. 29 are the same as those of Fig. 
24, and therefore description thereof is not repeated. 
Fig. 30 shows contents of busy factor storage 23 of 

55 Fig. 29. 

In busy state determining section 22, whether a 
process in accordance with a control command in the 
received control packet is possible or not in function 
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implementing unit 39 is determined, based on busy data 
BD applied from function implementing unit 39. Busy 
data BD indicates uniquely a function which is being 
processed (implemented) in function implementing unit 
39, in the form of a numerical value, for example. 

Busy factor storage 23 has a plurality of busy fac- 
tors 23 A stored in advance as shown in Fig. 30. and it is 
accessed based on busy data BD. Therefore, details of 
the function which is being implemented indicated by 
busy data BD are given in detail in busy factor 23A cor- 
responding to data BD. Here, busy state refers to a state 
in which a function is being implemented or carried out 
in function implementing unit 39 of an equipment and 
therefore other function cannot be implemented. Busy 
data BD refers to data indicating uniquely the function 
which is the cause of the busy state and it assumes a 
value "0". for example, when it is not a busy state. 

Busy packet generating section 24 generates a 
busy packet, which is an answer packet, when it is 
determined by busy state determination section 22 that 
the corresponding function implementing unit 39 is in a 
busy state. 

Fig. 31 is a flow chart of processing in response to 
reception of a control packet in accordance with the 
sixth embodiment of the present invention. 

Figs. 32A and 32B show examples of a control 
packet and an answer packet processed in accordance 
with the flow chart of Fig. 31 . Assume that the user 
operates input section 96 of VCR 36 and inputs a 
request for displaying image data recorded by function 
unit 98 on TV 31 in the living room on the first floor. In 
that case control packet of Fig. 32A is generated by 
packet generating section 14 and transmitted. 

When the control packet of Fig. 32 A is received, TV 
31 processes command at command analysis section 6 
in accordance with the processes of steps S1 to S7 of 
the flow chart similar to those of Fig. 10 (S8). Command 
analysis section 6 interprets that the command in the 
control packet as a command for displaying image data, 
and passes control to busy state determination section 
22. 

Referring to Fig. 31 , busy state determining section 
22 determines whether or not the corresponding func- 
tion implementing unit 39 is in the busy state, based on 
applied busy data BD (S58). 

If it is determined that the corresponding function 
implementing unit 98 is not in the busy state, command 
processing is requested of command analysis section 6 
and. by answer packet generating section 8d, an 
answer packet such as shown in Fig. 13C storing the 
result of command execution is generated and transmit- 
ted (S59). 

When it is determined that the corresponding func- 
tion unit 98 is in the busy state as a TV broadcast image 
is being displayed, for example, busy packet generating 
section 24 generates a busy packet shown in Fig. 32 B 
by using busy factor 23A obtained by accessing to busy 
factor storage 23 based on busy data BD, self address 



71 and transmission source address 72 obtained with 
reference to address management section 7 (S60). 

The generated busy packet is stored in transmis- 
sion buffer 2 and transmitted (S61). 

5 In the sixth embodiment, when a control packet is 
received in each equipment and it is determined that the 
equipment is in the busy state, a busy packet storing the 
busy factor 32A is transmitted. Therefore, it can be read- 
ily determined by the equipment on the controlling side 

10 whether the equipment to be controlled does not have 
the desired function or the equipment to be controlled 
cannot perform the desired function simply because it is 
busy. Further the controlling equipment receives busy 
factor 32A, and therefore it can recognize why the 

is desired function cannot be executed. 

(Seventh Embodiment) 

Fig. 33 shows system configuration of communica- 

20 tion control unit 38 of Fig. 2 in accordance with the sev- 
enth embodiment of the present invention. 

The system configuration of Fig. 33 is different from 
that of Fig. 29 in that an output section 15a for output- 
ting various data, in the form of a display device, for 

25 example, an input section 1 6a for inputting various data 
and operated by the user, an interruption packet gener- 
ating section 25 and an interruption executing section 
26 are added. Other portions of Fig. 33 are the same as 
those of Fig. 29, and therefore description thereof is not 

30 repeated. 

Interruption packet generating section 25 gener- 
ates an interruption packet in response to an interrup- 
tion request input through input section 16a, and stores 
the generated packet in transmission buffer 2. 

35 When the interruption packet is received, interrup- 
tion executing section 26 applies a command in the 
interruption packet to function implementing unit 39 
which is in the busy state, through l/F 95. Accordingly, 
the command is interpreted by CPU 91 in function 

40 implementing unit 39, the process which is being car- 
ried out by function unit 98 is interrupted and stopped, 
and new process based on the result of interpretation is 
started in function implementing unit 39. 

Fig. 34 is a flow chart of a process in response to a 

45 busy packet reception in accordance with the seventh 
embodiment of the present invention. 

Fig. 35 is a flow chart of a process in response to an 
interruption packet reception in accordance with the 
seventh embodiment of the present invention. 

so Fig. 36 is shows an example of an interruption 
packet in accordance with the seventh embodiment of 
the present invention. 

In the interruption packet shown in Fig. 36, a com- 
mand designating interruption and a command of which 

55 execution is started after interruption are stored as com- 
mand A3. 

Referring to Fig. 34, the busy packet shown in Fig. 
32B generated and transmitted in accordance with the 
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sixth embodiment above is received by VCR 36, sub- 
jected to processes of steps S1 to S3 and S5 of Fig. 10. 
Command analysis section 6 of VCR 36 interprets 
answer command A3 and content A4 (busy factor 23A) 
of the received busy packet, and as it is a busy packet, 
applies the busy factor 23A to output section 1 5a (S62). 

At output section 15a, since busy factors 23 A of 
received busy packets are displayed in the order of 
reception (S63), the user recognizes the busy factors 
23A displayed, and when the user desires to carry out a 
process related to the desired function with priority than 
the process which is the cause of the busy state, the 
user operates input section 16a to input data designat- 
ing interruption request, a command of a process 
related to the desired function to be executed by inter- 
ruption, and the busy factor corresponding to the busy 
factors on display (S64). 

In response to the interruption request from input 
section 16a, interruption packet generating section 25 
reads from address management section 7 self address 
71 and transmission source address 72 corresponding 
to the designated data of the input busy factor, and gen- 
erates an interruption packet of Fig. 36 based on the 
read addresses 71 and 72 as well as the input com- 
mand (S65). The generated interruption packet is 
stored in transmission buffer 2 and thereafter transmit- 
ted (S66). 

The interruption packet of Fig. 36 stores image data 
as content A4. The image data is input from a corre- 
sponding function implementing unit 39 through l/F 95. 

When the interruption packet transmitted from VCR 
36 is received, in TV 31, the interruption packet is sub- 
jected to processes of steps S1 to S3 and S5 of Fig. 10 
and thereafter applied to command analysis section 6. 

Command analysis section 6 determines that com- 
mand A3 of the interruption packet includes an interrup- 
tion command (S67). Therefore, in accordance with the 
result of determination, interruption executing section 
26 applies an instruction to function implementing unit 
39 through l/F 95 to start a new process in accordance 
with command A3 and content A4, by interrupting the 
process which is being carried out in function section 98 
(S6S). CPU 91 interrupts the process which is being 
carried out or implemented in function unit 98 in 
response to the applied instruction, and starts new 
process in accordance with command A3 and content 
A4 (S69). 

Accordingly, in TV 31 , for example, the TV broad- 
cast display is forcefully interrupted, and display of 
image data in the interruption packet starts. 

As described above, in the seventh embodiment, it 
is possible to interrupt and stop a process which is 
being executed in an equipment which is an object of 
control in accordance with the user's request and to 
execute with priority a new process desired by the user, 
by transmission/reception of an interruption packet 
between each of the equipments. 



(Eighth Embodiment) 

Fig. 37 shows system configuration of communica- 
tion control unit 38 of Fig. 2 in accordance with the 

5 eighth embodiment of the present invention. 

The system configuration of Fig. 37 differs from that 
of Fig. 29 in that a control packet generating section 13c 
for generating a control packet, a busy cancellation 
packet generating section 27 and a busy cancellation 

10 determination section 28 are added. Other portions of 
Fig. 37 are the same as those of Fig. 27, and therefore 
description thereof is not repeated. 

Busy cancellation determination section 28 deter- 
mines whether or not the busy state is canceled, based 

is on busy cancellation data BR applied from function 
implementing unit 39 through l/F 95. CPU 91 in function 
implementing unit 39 monitors the state of function sec- 
tion 98 and when it determines that the busy state is 
canceled, it outputs in response busy cancellation data 

20 BR to busy cancellation determination section 28 in 
communication control unit 38 through l/F 95. 

Busy cancellation packet generating section 27 
generates a busy cancellation packet in response to 
determination by busy cancellation determination sec- 

25 tion 28 that the busy state is canceled, and stores the 
generated packet in transmission buffer 2. 

Fig. 38 is a flow chart related to determination of 
busy state cancellation after transmission of a busy 
packet in each equipment in accordance with the eighth 

30 embodiment of the present invention. 

Fig. 39 is a flow chart showing a process in 
response to reception of a busy cancellation packet in 
each equipment in accordance with the eighth embodi- 
ment of the present invention. 

35 Fig. 40 shows an example of the busy cancellation 
packet in accordance with the eighth embodiment of the 
present invention. 

Referring to Fig. 38, when a busy packet is received 
in TV 31, for example, whether the busy state is can- 

40 celed or not is determined in accordance with whether 
busy cancellation data BR is applied or not, at the corre- 
sponding function implementing unit 39 by busy cancel- 
lation determining section 28 (S70). If it is determined 
that the busy state is canceled, busy cancellation packet 

45 generating section 27 generates a busy cancellation 
packet shown in Fig. 40 in response (S71). The busy 
cancellation packet of Fig. 40 stores a busy cancellation 
command indicating that the busy state is canceled, as 
command A3. 

so The generated busy cancellation packet is transmit- 
ted to VCR 36 which has transmitted the busy packet, 
through transmission buffer 2 (S72). 

Referring to Fig. 39, VCR 36 receives the busy can- 
cellation packet transmitted from TV 31 through recep- 

55 tion buffer 3. The received busy cancellation packet is 
subjected to processes of steps S1 to S3 and S5 of Fig. 
10. and command analysis section 6 determines that 
command A3 in the received packet is a busy cancella- 
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tion command (S73). In accordance with the result of 
determination, control packet generating section 13c 
generates a control packet addressed to TV 31 which 
stores a control command applied in advance (S74). 
The generated control packet is transmitted through 
transmission buffer 2 and received by TV 31 (S75). 

In the eighth embodiment, when an equipment 
receiving a control instruction from a control packet from 
another equipment is in the busy state and thereafter 
the busy state is canceled, the equipment transmits to 
said another equipment the busy cancellation packet. 
Therefore, state of other equipment can readily be 
known without the necessity of transmission process to 
know whether other equipments are in the busy state or 
not, such as the process of transmitting the same con- 
trol packet repeatedly to other equipments. 

In accordance with the first to eighth embodiments 
above, it is possible by simply operating VCR 36, for 
example, to inquire function and CONTENTS data of 
each of the equipments in the home. Further, since 
function of respective equipments can be shared by all 
the equipments connected to transmission path 37, it is 
possible for refrigerator 35 which does not have the dis- 
play function to give display of set temperature in the 
refrigerator utilizing a display screen of TV 31 , for exam- 
ple. Further, it is possible to adjust time of heating by 
microwave oven 34 for melting frozen food based on the 
temperature in refrigerator 35. 

In the first to eighth embodiments, each equipment 
is described as having functions of transmitting, receiv- 
ing and processing and inquiry packet, transmitting, 
receiving and processing an answer packet, and trans- 
mitting, receiving and processing a control packet. How- 
ever, the description is not limiting. More specifically, the 
plurality of equiments connected to transmission path 
37 may include an equipment having only a function of 
transmitting a packet and receiving an answer packet in 
response, or an equipment having only a function of 
receiving an inquiry packet and transmitting an answer 
packet in response. 

Although the present invention has been described 
and illustrated in detail, it is clearly understood that the 
same is by way of illustration and example only and is 
not to be taken by way of limitation, the spirit and scope 
of the present invention being limited only by the terms 
of the appended claims. 

Claims 

1. A communication method in a communication net- 
work including a plurality of equipments (31-36) 
communicating with each other by transmitting, 
receiving and processing a packet, each of said 
plurality of equipments having a communication 
unit (38) implementing communication function for 
said communication and a function unit (39) for 
implementing at least one function other than said 
communication function, 



said communication unit having a function 
information storage (10. 12) for storing a plural- 
ity of pieces of function information (B1, B2, 
C1-C6) related to said at least one function of 

5 said function unit, wherein 

said communication method inquires, in said 
communication unit of at least one of said plu- 
rality of equipments, said plurality of pieces of 
function information stored in said function 

10 information storage, of each of said plurality of 

equipments using said packet. 

2. The communication method according to claim 1. 
wherein 

15 

said packet stores transmission source infor- 
mation (A1) for uniquely designating that one of 
said equipments which is a source of transmis- 
sion of said packet, transmission destination 

20 information (A2) for uniquely designating that 

one of said equipments which is a destination 
of transmission of said packet, instruction infor- 
mation (A3) for implementing said communica- 
tion function or any of said at least one function 

25 of said function unit and related information 

(A4) related to said instruction information, 
said communication method comprising a step 
(TO) of receiving an external request; 
and said method further comprising at least 

30 one of 

an inquiry packet transmission step (T1 , T2) for 
transmitting, in response to received said exter- 
nal request, said packet storing an inquiry as to 
whether a prescribed function information is 

35 present in said plurality of pieces of function 

information, as said instruction information and 
said related information, to each of said plural- 
ity of equipments; and 

an answer packet transmission step (S9, S10) 
40 responsive to reception of said packet transmit- 

ted in said inquiry packet transmission step, for 
transmitting said packet storing an answer indi- 
cating whether inquired said prescribed func- 
tion information is present in said function 
45 information storage, as said instruction infor- 

mation and said related information, 
said at least one step being performed in said 
communication unit. 

so 3. The communication method according to claim 2, 
further comprising at least one of the following 
steps (c) and (d): 

(c) a step (T1 , T2) of transmitting said packet 
55 storing any of said plurality of pieces of function 

information as said transmission destination 
information, 

(d) (d1) a determination step (S14, S16) receiv- 
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ing said packet transmitted in said step of 
transmission for determining whether or not 
said transmission destination information in the 
received packet matches any of said plurality of 
pieces of function information in said function 5 
information storage; and 
(d2) a process execution step (S17, S18) for 
executing a process in accordance with said 
instruction information and said related infor- 
mation in the received packet, in accordance 10 
with result of determination in said determina- 
tion step that the information matches; 

said steps being performed in said com- 
munication unit. 

15 

The communication method according to claim 2 or 
3 wherein 

said communication unit of any of said plurality 
of equipments further includes 20 

identification information storage (17) for 
storing identification information (17A) for 
facilitating recognition of respective ones 
of said plurality of pieces of function infer- 25 
mation, and 

a first output section (16); 
said answer packet transmission step fur- 
ther includes 

30 

identification information answer 
packet transmission step (S26. S27) 
responsive to reception of said packet 
transmitted in said inquiry packet 
transmission step, for transmitting said 35 
packet storing as said related informa- 
tion, said identification information in 
said identification information storage 
corresponding to inquired said pre- 
scribed function information; 40 
said communication method further 
comprising 



a first output step (S29) for receiv- 
ing said packet transmitted in said 
identification information answer 
packet transmission step for out- 
putting and reporting content of 
said received packet to said first 
output section, said step being 
performed in said communication 
unit. 

The communication method according to claim 4, 
wherein 

said communication unit of any of said plurality 
of equipments further includes 



45 



a first input section (15) for external data 
input; 

said communication method further com- 
prising 

packet generation and transmission 
step (S30, S3 1) for generating and 
transmitting said packet using data 
input through said first input section in 
accordance with content reported by 
said first output section, said step 
being performed in said communica- 
tion unit. 

The communication method according to any of 
claims 1 to 5 wherein said plurality of pieces of 
function information include function specifying 
information (B1) for specifying each of at least one 
function implemented by said function unit or con- 
trol object information (C1-C6) indicating an object 
to be controlled by implementation of the function. 

The communication method according to claim 6, 
wherein 

said communication unit of at least one of said 
plurality of equipments further includes an abil- 
ity information storage (19) storing ability infor- 
mation (19B) corresponding to respective ones 
of said function specifying information, indicat- 
ing relative ability level of said plurality of equip- 
ments when a function corresponding to one 
same function specifying information is imple- 
mented by said plurality of equipments; 
said answer packet transmission step includes 
a step (S39, S40) of transmitting an ability 
information answer packet, responsive to 
reception of said packet transmitted in said 
inquiry packet transmission step for generating 
and transmitting said packet storing said ability 
information in said ability information storage 
corresponding to the inquired prescribed func- 
tion specifying information as said related infor- 
mation; 

said communication method further compris- 
ing: 

a first step (S42) of selecting an equipment 
for receiving said packet transmitted in 
said step of transmitting said ability infor- 
mation answer packet, and selecting a 
specific equipment among said plurality of 
equipments based on said ability informa- 
tion in the received packet; and 
a first transmission step (S43, $44) for 
generating and transmitting said packet 
storing information designating the equip- 
ment selected in said first step of selecting 
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an equipment as said transmission desti- 
nation information; 

said steps being performed in said com- 
munication unit of at least one of said plu- 
rality of equipments. 5 

8. The communication method according to claim 6 or 
7, wherein 

said communication unit of any of said plurality io 
of equipments further includes a priority stor- 
age (21) storing priority information (21B) cor- 
responding to respective ones of said function 
specifying information, indicating relative prior- 
ity of said plurality of equipments when a func- 75 
tion corresponding to one same function 
specifying information is implemented by said 
plurality of equipments; 

said answer packet transmission step further 
includes 20 

a step (S52, S53) of transmitting a priority 
answer packet responsive to reception of 
said packet transmitted in said inquiry 
packet transmission step for generating 2$ 
and transmitting said packet storing as 
said related information, said priority infor- 
mation in said priority storage correspond- 
ing to the inquired prescribed function 
specifying information; 30 
said communication method further com- 
prising: 

a second step (S55) of selecting an 
equipment for receiving said packet 35 
transmitted in said step of transmitting 
priority answer packet and selecting a 
specific equipment among said plural- 
ity of equipments based on said prior- 
ity information in the received packet, 40 
and 

a second transmission step (S56, 
S57) for generating and transmitting 
said packet storing information desig- 
nating the equipment selected in said 45 
second step of selecting an equipment 
as said transmission destination infor- 
mation; 

said steps being performed in said 
communication unit of at least one of so 
said plurality of equipments. 

9. The communication method according to any of 
claims 2 to 8, wherein 

55 

said communication unit of at least one of said 
plurality of equipments further includes a sec- 
ond output section (15a); 



said communication method further comprising 
at least one of the following steps (a) and (b): 

(a) (a1) a state determination step (S58) for 
receiving said packet and determining 
whether or not said function unit is in a 
busy state in which a prescribed function is 
being implemented and implementation of 
a function in accordance with said instruc- 
tion information in said received packet is 
impossible; 

(a2) a busy packet transmission step (S60, 
S61) for generating and transmitting, in 
response to determination in said state 
determination step that the function unit is 
in a busy state, said packet as a busy 
packet, storing busy information indicating 
the busy state as an answer in said instruc- 
tion information and said related informa- 
tion; and 

(b) a second output step (S62, S63) of 
receiving said busy packet transmitted in 
said busy packet transmission step for out- 
putting and reporting content of said 
received busy packet to said second out- 
put section; 

said steps (a) and (b) being per- 
formed in said communication unit. 

10. The communication method according to claim 9, 
wherein 

said communication unit of at least one of said 
plurality of qeuipments further includes a sec- 
ond input section (16a) for external data input; 
said communication method further comprising 
at least one of: 

an interruption packet transmission step (S65, 
S66) for generating and transmitting an inter- 
ruption packet using data input, input in accord- 
ance with content reported by said second 
output section through said second input sec- 
tion; and 

a control step (S68, S69) responsive to recep- 
tion of said interruption packet transmitted in 
said interruption packet transmission step 
causing said function unit to execute process- 
ing in accordance with content of the received 
said interruption packet, 
said steps being performed in said communica- 
tion unit; 

wherein said interruption packet stores 
information designating an equipment of trans- 
mission source of said busy packet as said 
transmission destination information, and a 
command for interrupting and stopping imple- 
mentation of said prescribed function causing 
said busy state and to start implementation of a 
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desired function, as said instruction informa- 
tion. 

1 1 . The communication method according to claim 9 or 

1 0. further comprising s 

a busy cancellation determination step (S70) 
for determining whether said busy state is can- 
celed in said function unit; and 
a busy cancellation packet transmission step 10 
(S71, S72) responsive to determination in said 
busy cancellation determination step that said 
busy state is canceled, for generating and 
transmitting said packet storing information 
designating said equipment of said busy packet 75 
transmission source as said transmission des- 
tination information, and a command indicating 
that busy state is canceled as said instruction 
information; 

said steps being performed in said communica- 20 
tion unit of at least one of said plurality of equip- 
ments, 

12. A communication system in a communication net- 
work including a plurality of equipments (31-36) 25 
communicating with each other by transmitting, 
receiving and processing a packet, each of said 
plurality of equipments having a communication 
unit (38) for implementing communication function 

for said communication and a function unit (39) for 30 
implementing at least one function different from 
said communication function, 

said communication unit having a function 
information storage ( 1 0, 1 2) for storing a plural- 35 
ity of pieces of function information (B1, B2, 
C1-C6) related to said at least one function of 
said function unit, wherein 
said communication unit of at least one of said 
plurality of equipments inquires said plurality of 40 
pieces of function information stored in said 
function information storage of respective ones 
of said plurality of equipments using said 
packet. 

45 

13. The communication system according to claim 12, 
wherein 



related to said instruction information; 

said communication unit includes means for 

receiving an external request; 

and said communication unit further includes at 

least one of: 

inquiry packet transmission means (1, 2, 14) 
responsive to received said external request for 
transmitting said packet storing an inquiry as to 
whether a prescribed function information is 
present among said plurality of pieces of func- 
tion information as said instruction information 
and said related information, to each of said 
plurality of equipments; and 
answer packet transmission means (8. 2, 1) 
responsive to reception of said packet transmit- 
ted by said inquiry packet transmission means, 
for transmitting said packet storing an answer 
indicating whether said inquired said pre- 
scribed function information is present in said 
function information storage, as said instruction 
information and said related information. 

14. The communication system according to claim 13, 
wherein said communication unit further includes at 
least one of the following means (a) and (b): 

(a) transmission means (1 , 2, 4) for transmitting 
said packet storing any of said plurality of 
pieces of function information as said transmis- 
sion destination information, 

(b) (b1) determining means (9, 11), receiving 
said packet transmitted by said transmission 
means, for determining whether or not said 
transmission destination information in the 
received packet matches any of said plurality of 
pieces of function information in said function 
information storage, and 

(b2) process executing means (6) responsive 
to result of determination of matching by said 
determining means, for executing a process in 
accordance with said instruction information 
and said related information in said received 
packet. 



said packet stores transmission source infor- 
mation ( A1 ) for uniquely designating that one of so 
said equipments which is a source of transmis- 
sion of said packet. . transmission destination 
information (A2) for uniquely designating that 
one of said equipments which is a transmission 
destination of said packet, instruction irrforma- ss 
tion (A3) for implementing said communication 
function or any of said at least one function of 
said function unit and related information (A4) 
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